A strategy for the production of soluble human senescence marker protein-30 in Escherichia coli.
Senescence marker protein-30 (SMP30) has been reported to hydrolyze diisopropyl fluorophosphate (DFP), a surrogate compound of chemical warfare nerve agents. Thus, SMP30 has the potential to be useful as a prophylactic against chemical warfare nerve agent toxicity. Our efforts to generate human SMP30 in bacteria using a variety of expression vectors invariably resulted in insoluble and inactive preparations. In this study, properly folded and active recombinant human SMP30 (rHuSMP30) was produced in Escherichia coli by coexpressing it with molecular chaperones in a combined strategy. The coexpression of rHuSMP30 with GroES/GroEL/Tf at 15 degrees C, combined with the addition of a membrane fluidizer, increased osmolytes, and a two-step expression resulted in the highest enhancement of solubility and DFPase activity. Our results pave the way for exploring the use of rHuSMP30 against organophosphate and nerve agent toxicity.